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Is oxandrolone effective and safe in pe-
diatric patients with severe thermal burn
injury?
Response
BACKGROUND
Severe burn injury is a hypermetabol-
ic and hypercatabolic state mediated by
increased cytokines and counterregulato-
ry hormone release that results in lean
body mass loss and bone demineraliza-
tion.1,2 The extent of total body surface
area (TBSA) burn, lean body mass loss,
cardiac dysfunction, hypermetabolism,
and hypercatabolism greatly impacts pa-
tient outcome.3 Recovery of children from
severe thermal burns is slow and can be
associated with delayed lean body mass
and bone mineral accretion.4 Serum an-
abolic hormones can also be significant-
ly decreased up to 40 days postburn,
which further delays anabolism and re-
gain of lean muscle mass and muscle
strength.5 Further, negative nitrogen bal-
ance may persist for months postburn in-
jury despite adequate nutrition.1,6-8 An-
abolic agents (growth hormone, insulin,
testosterone, oxandrolone) have shown benefit in severely
burned patients. Recombinant human growth hormone im-
proves wound healing, bone mineral content, and growth
in children with burns, but its use is limited by its hyper-
glycemic effects.9-11 Insulin has been shown to stimulate
protein synthesis in adults, but concerns surround its hypo-
glycemic risks.12,13 Testosterone reduces protein break-
down in adults with burns but may cause hepatotoxicity
and virilization.14 Oxandrolone, an oral synthetic derivative
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of testosterone, has a lower androgenic:anabolic ratio
(1:3–1:13) compared with testosterone (1:1), which trans-
lates to less masculinizing effects.15 It has been safely used
to improve lean body mass and weight gain in severely
burned adults and children.
Oxandrolone binds to androgen receptors to promote
protein synthesis and anabolism, which improves wound
healing and weight gain.16 Oxandrolone has Food and
Drug Administration (FDA)–approved labeling as adjunct
therapy for weight gain after weight loss following exten-
sive surgery, chronic infections, or severe trauma; to main-
tain or promote weight gain in the absence of pathophysio-
logical reasons; to overcome protein catabolism with ex-
tended use of corticosteroids; and for bone pain associated
with osteoporosis.15
Oxandrolone therapy can cause many adverse effects,
some serious, with frequency not defined. These may in-
clude hepatotoxicity (increased liver transaminase levels,
hyperbilirubinemia, cholestatic jaundice, hepatic failure),
delayed bone growth and premature closure of epiphyses in
children, sexual developmental changes (clitoral enlarge-
ment, menstrual irregularities), virilization, hyperlipidemia,
hyperglycemia, electrolyte disturbances, central nervous sys-
tem disturbances (depression, excitation, insomnia), and
genitourinary effects (priapism, testicular atrophy, bladder ir-
ritation), particularly in prepubertal males. Oxandrolone
product labeling includes a black box warning of potential
peliosis hepatitis, liver cell tumors, and hyperlipidemia as re-
ported with androgens and anabolic steroids.15
For its FDA-approved indication, oxandrolone dosing in
children is 0.1 mg/kg/day or less, repeated intermittently
for the duration of therapy depending on response and tol-
erance.15,17 Higher doses of 0.1 mg/kg twice daily have
been used off-label in clinical studies of severely burned
pediatric patients.18-25 Oxandrolone is available only in 2.5-
and 10-mg oral tablets. The 2008 average wholesale price
of the 2.5-mg tablets varied from $525 to $714 per 100
tablets, and for the 10-mg tablets from $1068 to $1452 per
60 tablets.26 A formulation of an extemporaneous oral
oxandrolone 1-mg/mL suspension (unpublished) is pre-
pared by crushing 50 tablets of oral oxandrolone 2.5 mg,
dissolving them with 10 mL of ethyl alcohol (200 proof),
and adding Syrpalta, with quantity sufficient to make a to-
tal of 125 mL. The suspension is given an empiric expira-
tion date of one month at room temperature (no stability
data on file) and should be shaken well before use (person-
al communication, Masoomeh Ehsani PharmD, Director
of Pharmacy, Shriner’s Hospital for Children, Galveston,
Texas, April 28, 2008).
LITERATURE REVIEW
MEDLINE (1950–April 2008) and Science Citation In-
dex (1900–April 2008) were searched using the terms
oxandrolone, burn, and children. All English-language ar-
ticles were identified, evaluated, and included in this re-
view. Eight human studies that evaluated oxandrolone’s
role in pediatric patients with severe burn injury were iden-
tified and are reviewed here (Table 1).18-25
Clinical Studies During Acute Postburn Period
Amino acid kinetics in pediatric burn patients treated
with oxandrolone 0.1 mg/kg twice daily showed that oxan-
drolone significantly increased the muscle protein synthet-
ic rate and regulated the genes involved with protein syn-
thesis, but had no effect on intracellular protein transport or
breakdown.18-20 Comparisons of body weight and fat-free
mass at patient admission and discharge times showed that
oxandrolone-treated patients maintained body weight
(mean ± SEM; –0.6 ± 0.8 kg; p = 0.47) and fat-free mass
(0.8 ± 0.5 kg; p = 0.32), whereas placebo was associated
with decreased body weight (–2.3 ± 0.8 kg; p = 0.02) and
fat-free mass (–2.2 ± 0.6 kg; p = 0.02).20
The largest prospective double-blind randomized study
of oxandrolone in acute postburn injury included 235
severely burned pediatric patients (TBSA burn >40%).21
Patients were randomized (block randomization 4:1) to re-
ceive standard burn care plus oxandrolone 0.1 mg/kg twice
daily (n = 45) or standard burn care only (n = 190) for 30
days. Patients were similar at baseline for age, sex, number
with third-degree burns, percent TBSA burn, number with
inhalation injury, length of intensive care unit (ICU) stay,
infection incidence and severity, and level of nutritional in-
take. Outcome parameters included body composition, en-
docrinologic and inflammatory markers, and muscle
strength. Oxandrolone significantly increased lean body
mass compared with the control group (mean ± SEM; 9 ±
4% vs –8 ± 1%, respectively; p < 0.05). Normalization of
length of stay to TBSA burn showed a significantly shorter
length of ICU stay for oxandrolone-treated patients com-
pared with control patients (0.48 ± 0.02 days/% TBSA vs
0.56 ± 0.02 days/% TBSA, respectively; p = 0.048). Further,
oxandrolone significantly increased serum total protein and
prealbumin concentrations (p < 0.05). Mean muscle strength
(peak torque) was 2-fold higher in oxandrolone-treated pa-
tients (p < 0.05). Oxandrolone significantly increased serum
testosterone concentrations (p < 0.05), but the mechanisms
and clinical implications of this effect are unknown. Inter-
estingly, the shorter length of stay seen with oxandrolone
treatment prompts further evaluation, particularly for any
potential cost impact.
Clinical Studies During Acute and 
Long-Term Postburn Periods
In a prospective study, 10 severely burned children were
randomized to receive oxandrolone 0.1 mg/kg twice daily
and 11 were randomized to receive placebo starting 5 days
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after surgery and continued for 1 year postburn injury.22
Oxandrolone significantly increased serum albumin con-
centrations at hospital discharge compared with placebo
(mean ± SEM; 3.2 ± 0.2 g/dL vs 2.2 ± 0.1 g/dL; p < 0.05)
and at 6 months (3.8 ± 0.1 g/dL vs 3.3 ± 0.2 g/dL; p <
0.05), respectively. Serum prealbumin concentrations
were significantly higher at 6 months in the treatment
group compared with the placebo group (25 ± 1.3 mg/dL
vs 15.1 ± 1.4 mg/dL, respectively; p < 0.05). At 9 and 12
months, oxandrolone significantly increased serum viscer-
al protein concentrations compared with baseline (p <
0.05). However, there were no statistically significant dif-
ferences in serum visceral protein concentrations at 9 and
12 months between the oxandrolone and placebo groups.
Intravenous albumin requirements to maintain serum al-
bumin concentrations greater than or equal to 2.5 g/dL
were significantly lower with oxandrolone compared with
placebo (p < 0.05). The concentrations of serum positive
acute phase protein concentrations were significantly low-
er at discharge in the oxandrolone group compared with
the placebo group (p < 0.05), possibly denoting that oxan-
drolone caused faster attenuation of the acute phase reac-
tion. 
Clinical Studies During Long-Term Postburn Period
In a study that evaluated the effects of oxandrolone in
84 severely burned children, patients were randomized to
receive oxandrolone 0.1 mg/kg twice daily or placebo be-
ginning at the time of hospital discharge and continuing to
1 year postburn injury.23 A significantly greater improve-
ment in lean body mass was shown in oxandrolone-treated
patients at 6, 9, and 12 months after discharge compared
with placebo (p = 0.012, 0.004, and 0.015, respectively). In
addition, oxandrolone caused significantly more rapid nor-
malization of serum visceral protein concentrations (albu-
min, prealbumin, retinol-binding protein; p < 0.05) and
greater improvement of bone mineral content (p = 0.016).
Age- and sex-matched bone mineral density z scores were
significantly better with oxandrolone compared with
placebo (p = 0.039).
Another long-term study randomized 61 severely
burned pediatric patients to receive oxandrolone 0.1 mg/kg
twice daily or placebo for 12 months after hospital dis-
charge.24 Treatment was discontinued after 12 months and
patients were monitored for the following year. Percent
changes in the number of patients above the 25th per-
centile for height and weight were significantly greater
with oxandrolone than with placebo at 18 and 24 months
compared with time of hospital discharge (p < 0.05).
Twelve months after discharge, oxandrolone-treated pa-
tients had a significantly larger percent of lean body mass
gain and bone mineral density and higher muscle strength
compared with placebo (p < 0.05 for all comparisons). Re-
sults of these 2 studies show the long-term benefits of ex-
tended oxandrolone therapy on body composition and
growth in pediatric patients even up to one year after oxan-
drolone is stopped.
A prospective, randomized, controlled study evaluated
the effects of oxandrolone with and without a 12-week ex-
ercise program on long-term outcomes of 51 severely
burned (≥40% TBSA burn) pediatric patients aged 7–17
years.25 At the time of hospital discharge, patients were
randomized to 1 of 4 groups: oxandrolone 0.1 mg/kg/day
plus exercise, oxandrolone 0.1 mg/kg/day alone, placebo
plus exercise, or placebo alone. Exercise was started at 6
months and treatments continued for 9 months postburn
injury. Study groups were similar at baseline for age, per-
cent TBSA burn, height, and weight. 
Patients in the oxandrolone plus exercise group had a
significantly higher percentage lean body mass increase
compared with the other groups (mean ± SD; 12.8 ± 5.3%
for oxandrolone/exercise vs 5.7 ± 2.7% for oxandrolone vs
–0.8 ± 6.3% for placebo; p < 0.05), including the place-
bo/exercise group, for which no exact percentage change
numbers were reported. Changes in lean body mass from
baseline to absolute endpoints were about 4.1, 1.8, 1.8,
and –0.3 kg for the oxandrolone/exercise, oxandrolone,
placebo/exercise, and placebo groups, respectively.
Burned patients in the oxandrolone/exercise, oxandrolone,
and placebo/exercise groups had a significantly higher
percentage increase in muscle strength compared with
placebo (44.9 ± 34.6%, 44.3 ± 13.3%, 47.3 ± 40.5%, vs
6.6 ± 15%, respectively; p < 0.05). Changes in peak
torque endpoints from baseline were about 22.7, 22.4,
10.3, and 0.6 Nm for the oxandrolone/exercise, oxan-
drolone, placebo/exercise, and placebo groups, respective-
ly. Percentage increase in cardiopulmonary aerobic capac-
ity was significantly higher in the oxandrolone/exercise
and placebo/exercise groups compared with the oxan-
drolone and placebo groups (18.1 ± 36.1%, 23.2 ± 16.6%,
8.9 ± 20%, 9.35 ± 16.8%, respectively; p < 0.05), which
denotes the positive impact of exercise on cardiopul-
monary capacity. Changes in absolute cardiopulmonary
capacity (oxygen consumption peak, mL O2/kg/min) from
baseline to endpoints were 4.5, 2.9, 6.1, and 2.1 for the
oxandrolone/exercise, oxandrolone, placebo/exercise, and
placebo groups, respectively. No significant difference in
height was noted among groups.25
Unlike other studies that used oxandrolone 0.1 mg/kg
twice daily, this study used a lower dose of 0.1 mg/kg/day,
but drug therapy was combined with exercise. Postburn re-
habilitation exercise programs in combination with oxan-
drolone in pediatric burn patients appear to be more bene-
ficial in improving lean body mass, muscle strength, and
peak cardiopulmonary capacity than oxandrolone therapy
alone.25
Oxandrolone in Severely Burned Children
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ADVERSE EFFECTS OF OXANDROLONE IN PEDIATRIC
PATIENTS WITH BURNS
Clinical studies of severely burned pediatric patients
have shown that oxandrolone is generally well tolerated. In
studies of acute postburn pediatric patients, there were no
reports of androgenic effects, behavioral changes, or sepsis
associated with oxandrolone.18-20 However, persistent
asymptomatic elevation of serum transaminase concentra-
tions was reported, more significantly at 2–3 weeks into
oxandrolone therapy.20,21 In long-term studies, there were
no reports of oxandrolone-associated hirsutism, acne, be-
havioral changes, or premature closure of epiphyseal
plates.22-24 However, one study reported clitoromegaly in 1
of 2 females, which resolved after oxandrolone discontinu-
ation.22 Another study reported clitoromegaly in 2 of 15 fe-
males, prompting oxandrolone discontinuation, although
clitoromegaly was attributed to burn-associated edema.23
Clitoral hood redundancy occurred in 3 of 10 females, but
all cases resolved following oxandrolone discontinuation.24
Summary
Adjunct oxandrolone therapy at 0.1 mg/kg twice daily
in severely burned pediatric patients improves lean body
mass, serum visceral proteins, and muscle strength; pro-
motes weight gain; and increases bone mineral content.
During postburn rehabilitation, a lower oxandrolone dose
of 0.1 mg/kg/day improves lean body mass, muscle
strength, and cardiopulmonary capacity, especially when
combined with exercise. 
Although clinical studies reported that oxandrolone
therapy is safe for up to one year, close patient monitoring
for adverse effects is recommended mainly for hepatic, sexu-
al, and virilizing effects; behavioral changes; and bone
growth. Adverse effects may be reversible when detected be-
fore significant organ damage occurs. Oxandrolone should
be discontinued whenever any potentially serious adverse ef-
fects occur. A limitation of available data on oxandrolone use
in pediatric patients is their origination from a single study
center. Also, unlike adult burn studies that showed oxan-
drolone to enhance burn wound healing, oxandrolone effects
on burn wound healing in children have not been evaluated.
Multicenter, prospective, randomized studies are needed to
better define optimal oxandrolone dosing in severely burned
pediatric patients in acute and long-term postburn periods. 
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Oxandrolona en Pacientes Pediátricos con Quemaduras Térmicas
Severas
JT Miller y IF Btaiche
Ann Pharmacother 2008;42:1310-5.
EXTRACTO
OBJETIVO: Revisar el papel de oxandrolona en pacientes pediátricos con
quemaduras térmicas severas
FUENTES DE DATOS: Se realizaron búsquedas en MEDLINE (1950–abril
2008) y Science Citation Index (1900–abril 2008) utilizando las palabras
clave oxandrolone, burn, y children.
SELECCIÓN DE ESTUDIOS Y OBTENCIÓN DE DATOS: Se incluyeron en esta
revisión todos los artículos publicados en inglés que evaluaban la
eficacia y seguridad de la oxandrolona en pacientes pediátricos con
quemaduras térmicas severas.
SÍNTESIS DE DATOS: La oxandrolona estimula la síntesis de proteínas
uniéndose a receptores androgénicos. La eficacia y seguridad de la terapia
coadyuvante con oxandrolona en pacientes pediátricos (≤18 años) con
quemaduras térmicas severas (superficie corporal afectada >20%) se
evalúa en 8 ensayos clínicos. La administración de 0.1 mg/kg de oxandro-
lona oral dos veces al día aumentó la síntesis de proteínas, incrementó la
masa corporal magra, y la fuerza muscular; mejoró la concentración de
proteínas séricas viscerales; indujo aumento de peso; y aumentó el
contenido mineral en los huesos. Administrando 0.1 mg/kg/día de
oxandrolona durante el periodo de rehabilitación post-quemadura se
aumentó la fuerza muscular, especialmente cuando se combinó con
ejercicio. Basándose en estudios clínicos, es seguro administrar 0.1 mg/kg
de oxandrolona dos veces al día en un periodo de hasta 12 meses. Sin
embargo durante el tratamiento con oxandrolona se observaron aumentos
reversibles moderados de las concentraciones plasmáticas de transaminasas
hepáticas. Aunque los datos sobre eficacia y seguridad de la oxandrolona
en niños con quemaduras severas están respaldados por ensayos
prospectivos controlados aleatorios, las limitaciones a estos datos son el
haber sido todos ellos originados en el mismo centro y la falta de medidas
de la curación de las lesiones en los pacientes pediátricos con quemaduras
térmicas severas.
CONCLUSIONES: Los beneficios de complementar la terapia con oxandrolona
en pacientes pediátricos con quemaduras severas han sido demostrados
en las lesiones agudas y en los periodos de rehabilitación a largo plazo.
La oxandrolona aumenta la masa corporal magra, incrementa la fuerza
muscular y el contenido mineral óseo. Se recomienda monitorizar
estrechamente la función hepática, el desarrollo sexual, y el crecimiento
de los pacientes pediátricos durante el tratamiento con oxandrolona.
Traducido por Juan del Arco
L’Oxandrolone chez les Patients Pédiatriques Souffrant de Brûlures
Thermiques Sévères
JT Miller et IF Btaiche
Ann Pharmacother 2008;42:1310-5.
RÉSUMÉ
OBJECTIF: Reviser le rôle de l’oxandrolone chez les patients pédiatriques
atteints de brûlures thermiques sévères.
REVUE DE LITTÉRATURE: Une recherche informatisée sur MEDLINE
couvrant la période de 1950–avril 2008 et sur Science Citation Index
couvrant la période de 1900–avril 2008 fut effectuée en utilisant les
mots clés suivants: oxandrolone, brûlure, et enfants.
SÉLECTION DES ÉTUDES ET DE L’INFORMATIÓN: Tous les articles de langue
anglaise évaluant l’efficacité et l’innocuité de l’oxandrolone auprès des
patients pédiatriques souffrant de brûlures thermiques sévères furent
inclus dans cet article.
RÉSUMÉ: L’oxandrolone stimule la synthèse protéinique suite à sa liaison
au récepteur androgénique. L’efficacité et l’innocuité de la thérapie
adjuvante à l’oxandrolone chez les patients pédiatriques (≤18 ans) avec
brûlure thermique sévère (>20% de la surface corporelle) furent évaluées
auprès de 8 études cliniques. L’oxandrolone oral à raison de 0.1 mg/kg 2
fois par jour a augmenté la synthèse protéinique, la masse musculaire
maigre, la force musculaire; a amélioré les concentrations de protéines
viscérales; a promu le gain pondéral; et a amélioré le contenu minéral
osseux. Durant la période de réhabilitation, l’oxandrolone à raison de 0.1
mg/kg/jour a amélioré la force musculaire spécialement lorsque combiné
à l’exercice. Basé sur les études cliniques, l’oxandrolone, à raison de 0.1
mg/kg 2 fois par jour, est sécuritaire pour une durée de 12 mois. Cependant,
une élévation légère des transaminases hépatiques et des changements
sexuels réversibles furent observés lors de thérapie. Bien que l’efficacité
et l’innocuité de l’oxandrolone soient supportées par des études cliniques
prospectives et contrôlées, ces données originent d’étude unicentrique et
sont limitées par l’absence de mesure de cicatrisation chez cette population
de patients.
CONCLUSIONS: Les bénéfices d’une thérapie adjuvante à l’oxandrolone
chez les patients pédiatriques avec brûlure thermique sévère ont été
démontrés autant dans la période aiguë que dans la période de
réhabilitation. L’oxandrolone améliore la masse corporelle maigre, la
force musculaire, et le contenu minéral osseux. Un monitoring serré de
la fonction hépatique, du développement sexuel, et de la courbe de
croissance est recommandé lors d’un traitement à l’oxandrolone.
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